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[&#r^&] 
[0 0 0 1] 

[**&#] 

[0 0 0 2] 

*L&©iKMB*£m'tSfc*fcN IMfc* : f-fcLT\ CCD (Charge Coupled Device ) ^C 
MOS (Complementary Metal Oxide Semiconductor ) •kVt-* r ttt>ilTV»4 0 

[0 0 0 3] 

fc, jEV^X*^*;fc#V>X©jatFr:&W:*£ < &&?>-e N VJ'Xortff «>W< fc&„ 
[0 0 0 4] 

[^Ir^cm 1 ] #MDS 6 1 - 1 1 4 8 2 2 ^ErfR 

mm tm®: LXit-rz mm] 

[0 0 0 5] ^ 

iiiM^^-r^^*^^] 

[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

t z<o£7%-"fri'>xi*, i&vm^m-mzzw, «g«#**«>«ftfc*vfr*3 

[0 0 11] 

&23> -5 fc^^M;, 4?fc<fc&> ft 1 mt®1&MKW : & 

[0 0 12] 

*5&EOft2<&3M£jtt£3&H\ »10Sft^i:*v>T, WE— flEi^Xaftjfetf) V> 
X fc $ tL T V »S £ t * #t!c i: "T -5) i O * £ . 
[0 0 13] 

t<II<bft& t/hS<"Cli. i^t, ^ > tea 

[0 0 14] . , 

#3&iJ8<B#3tf>3Ete:*9MUix ft 2 ©fcffifft^fcfcisv^ triB-^V>X<^/> 

[0 0 15] 
[0 0 16] 

#3§BJi?>^ 4 tf>8£te3fe**tt. f& 1 ~H 3 OSEfflf*^^*v>T. fflTKft 1 < 
[0 0 18] 

fltflj fcft V > X fc^rr £ t t £ *HR t * *> %> o 
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[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 

*^0»6 ^M^t^^t, ±fB«Jfc*fc*«fifc*<0fMI*Bi9i-rao HI 

3 * b SrfiO^-r & i fc § * o 
[0 0 2 2] 

[0 0 2 3] 

i> l&&JE<Dmttt}*G1r2>Z£*!&®.£1rZt><DX-ib2>o 
[0 0 2 4] 

*§tw<nm7 <D$tfeit¥&K&^T, ±Mmfc*£*> : m&£*<Difem*mm-rz>o mm 

[0 0 2 5] 

IEi^>X^5ftit^m-3H.<oflc«*/h$ < -e£&o ioT, a* h *SU«"C**o 4fc. 
[0 0 2 6] 

fo<Difo%tt\/y Xtf&y <D0k\*&*mtz-t z. £ *#mti-* *>o-e&& 0 

[0 0 2 7] 

0. KHH1/0 1< 1 5 •••(!) 
£tf£U HH1 : Hlf£EVVXo±£IWPB(mm), 
I 1 : fciaMEvvXwufJWK 

[0 0 2 8] 

&V>V>X#:m> -tafc-fctea* hT*HjE-*-*fc*>fc*±, H 1 PK;*;* &/n 0 7 -<0jE V > 

#<jfc3BU ^JR«9 (*t4£;ft#>) *fforv>X^#ica.^tf 0 ^<r>tzt>^ jEvvX* 

^#«t <^i"*^**'5;<**o 4fc. (i) *Wz+z±-c. 
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10 0 2 9] 

a*# < & o x l £ •? o 

[0 0 3 0] 

JilTO^^ (1-2) ^ifcfW^llv^ Z<DWi&, &^Xl<D*t, 
[0 0 3 1] 

0. 5<HH 1/ <f> 1<7 • • ' (1-2) 

£<b£. ;iTO#{^ (1-3) ^ifct^U^^Lv^ i<^^> 

[0 0 3 2] 

KHHl/^ 1<4 • • • (1-3) 

[0 0 3 3] 

[0 0 3 4] 

xhz> 0 

[0 0 3 5] 

• -fen* h^SI-eU„ 
[0 0 3 6] 

tfc, satire tt. ^iirc<«m#ii*§^ 0 ^iPW<Hiffio* 
M^^-tf^ tx^ mm^m^^^um^^, x^^t^uyxnxM.u^iE-t^^ 

[0 0 3 7] 

ti> ifa<D%vyX*^1rz>zt*W%kt-f2>%><DXlbZ>o 

[0 0 3 8] 

2f£i±IE0^7--e&;i>£#K < t & l^WlEW^XSr^LTV^o 
[0 0 3 9] 

mfem t-iE v > x * ^1- & i t £ #m t & ^"e* £ o 

[0 0 4 0] 

2&x&, %^-<D%\mxmwL\^tz%*^ir&&m-ij £ &z>o ftWiO 
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[0 0 4 1] 

t m v y x * & c * #m t -r & <r> -e * & 0 

[0 0 4 2] 
[0 0 4 3] 

ti> l^omiB— #V>X4:^rL. i-#V>X©/!?^ < fc *> 1 #e&*IEOJi^Jr;fr£*' 
[0 0 4 4] 

U^Xt-#U'/Xit4£if, lEi/yXon/W^f <tl^ 0 fo^f, 
[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

0. 1<HH2/^ 2< 1 0 • • • (2) 

fc*?U HH2 : fM^jEV^Xo^&HRlGiimK 
I 2 : m2&JE\'>X<omtfU* 

[0 0 4 9] 

2i$fcBBttS*trt:jEl'VX<&A«7--*:*;S < ft 2 ^O^tfrBEHSr^Sin? # & 

o £*U±, i/>X^ogii:o^« 0 $fe*otpXfeT?tt, vyX-bV&'A 

V) < <kJR»9 (n«*.*>) WX«t#HJB.*atr 0 

*> % iEV>X«:«-r^^*^o-C, 'jB.Rfl-«-r©tt«fflHP3«\ B#0*W§£BJ¥£ 
iHK^^tL^o $ <b i:, Ii/>X^7-^i<t^^ 'klR<9NWWTO 

V>X^fto«i»fc4H>^X©/hai^oW2:ii»IL< &*o Lrt>U iOjEl^X* 
-#i:ilt^itt\ ifi5.R^J: <jS3^i-*'JK'5?* , 4<**o &#5£ (2 

[0 0 5 0] 

(2) WTEIO0. l£T@&£:. ^WfiBKifcLX^y-**;*:^ 
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[0 0 5 1] 

S<bK, mTO&#:£ (2-2) *i/;tO^!LV> 0 V >X^gtf)$Sftt 

t £ V y XnshmftomSLtimj&X # & o 
[0 0 5 2] 

0. 5<HH2/^ 2<2 • • • (2-2) 

ftTO^M (2-3) ^p^i-o^J; I9$fi tv^ 0 ^(0^>t, VyX£r&<D 

[0 0 5 3] 

KHH2/jS 2< 1. 5 • • • (2-3) 

%(DX$>Z> 0 
[0 0 5 4] 

[0 0 5 5] 

#3PJ!c9fl 1 7 il~^16 <^^f&^m^^V^T, MlBlfl 3 W$*& 

[0 0 5 6] 

3^0V>Xti^@^gv^ca6^ % wx^^^^^o^a^^:^ < ^-?.o 
ct, m3W<n\syXiz-fcuyX*m^zz tx, ^(O^t^m^m^h^ < 

[0 0 5 7] 

<t$> ifctfjE<7)mtftizm?&]Euyxx&zztzmm£?&i><vx$>2>o 

[0 0 5 8] 

vyx*-®.vyxt-tz>z tx, !EuyX<D=isW*m< ^1, M^iit*l5 0 f 
^3^<^)iEV>X(i^#^#v>^*, i^Xtc&M&^#^#m*£ < & 
-?-ct% ccoiEvyx^-^v^xt-r^it-c, -e^^^^^/jN^ < 

[0 0 5 9] 

#^tf>gi 1 9(0fmia, Hi 8<7)^«^^*5V^T. ttrlB^3p<D^^< t 

*> i ^ItrlBiEv >x^T^^^:*^fci-i i£#«1-&*>o^&£ 0 

[0 0 6 0] 

0. 1<HH3/^ 3< 2 0 • • • (3) 

fcrffU HH3 : lil3i£EP>X<a±£W|!(mmK 
0 3 I ^3#IE^>X^ffli)f^, 

[0 0 6 1] 

&a s &o H 3 ^oiEi^X?)^ <tsit-e, #.<D£*>%mW:rfnbti2>o ( 
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1) fcnii®X~<ntt&m&WZi&mfrbmi?V2>ZttfX'Z2><D-?, tfllfH:>h'j7^ 

twiii:^o (2) m3W*&mm-%miffofc : B<>x®M-tz>m&, mm®. 

[0 0 6 2] 

<JftJB-*-*ifi5«5&«& < (3) Zmtz-tZtX, ^14^7-*, 

* (Dittos X »)— SO/hSl^k**a-CS*o 

[0 0 6 3] 

(3) otpioo. l^riu^tx ^HPg^Jtutr^y-^ii-^*^*^ 
noxv-bv h »; ? < &*ot-, ff^L<*v> 0 

[0 0 6 4] 

t & v y x<D/bnit<om±i>mfiix* § £ . 

[0 0 6 5] 

0. 5<HH3/^ 3<8 • ' • (3-2) 

ZbiZ s \>XT<O0k^ (3-3) fc^f Ot& ? <£ L^ 0 V>X^:SO 

@*it#W'>xo/Mt'fboM^^ £ *mj&L^-t< £*o 

[0 0 6 6] 

1<HH3/^ 3< 5 • • • (3 - 3) 

[0 0 6 7] 

[0 0 6 8] 

&< fcfc i|!coBtrfa-#v>x*^i-^ii:*#mt-r4 ^o-eab^o 

[0 0 6 9] 
[0 0 7 0] 

#3&iH©«2 2©W(f***tt, ^2 l©*flf***C^v»t, itrie-^i^^xo^^ 
[0 0 7 1] 
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[0 0 7 2] 

[0 0 7 3 ] 
[0 0 7 4] 

0. KHH4 / ^ 4<2 0 • • • (4) 

fcrtfU HH4 : ft4*iiEl'>XO£j&IR]M(inmK 
^ 4 : ^4PiEV>X<7)ffl» N 

[0 0 7 5] 

4»©iEV>X^"«7-5&*^:i <t4itl^ !E©A<7-*«FOft 4 #<&a«7 < 
tSi t ico&;&*& 0 iot, ^ft Sfc, ft4f£<0IEl'}'XtfV<7-*;*: 

[0 0 7 6] 

(4) <DTM(D0. lfcTH&fc, ±^WRi^jtLT^7-^#-tr*o 
[0 0 7 7] 

S^K, JSLT<0*fta* (4-2) Lv>» £tf>»£\ k>X^g©ii 

> ftfilx V-fe V h V y * ffifc-RR t>*# V > X O/hl^bO § * Q 
[0 0 7 8] 

0. 5<HH4/#4<8 • • • (4-2) 

JSLTO^feftS: (4-3) «r»|fci"<0)&«J: UfiFSLv^o £<Z>»£\ P^X^SO 
tir V-fe^ h V y ^14lt«S.0 f #V'>X«D/hll'fbOM2:^ i >)aiJ&L^-f < & 

[0 0 7 9] 

KHH4 / ^ 4< 5 • \ • (4-3) 

##&D30ft2 4 14, H§2 l~i2 3«mi^^t, lffiSBft4#(B 

[0 0 8 0] 

ft»t»J4. ft4»T?0*3KSi4**v^o ft4#fc^fc< *> lMO§«W£#tf 

T-& 0 i"**>*>/hffi • fin* h Lv> 0 
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[0 0 8 1] 
[0 0 8 2] 

0. 1 mm< t< 0. 5mm • • • (5) 

[0 0 8 3] 

^©fi»^i4. (5) *mtz-tztx^ 

WItHo £#5*; (5) (DTm<7)0. lmmtT@4t> W >X^1" K 
[0 0 8 4] 

£ <b£, JBLTOfctt:* (5-2) tifct^WUV'o ft3M4tB*«t>fc 
[0 0 8 5] 

0. 15mm<t<0. 4mm ' * * (5-2) 

Sfcfc^ aTOMS (5-3) «f;WJ:i)ffJU> 0 iO«r£\ jfc^te&fciS 

[0 0 8 6] 

0. 2mm<t<0. 3 5mm • " * (5-3) 

JS iff * * & £ t * #m t •? & i> <o -e & a 0 

[0 0 8 7] 

[0 0 8 8] 

"Cab -So 

[0 0 8 9] 

[0 0 9 0] ^ 

^lOlf 2 8 OSEflf3fc#5R»i. ^1-^27 <D^%^K^X „ ffig&ft 1 <^#*t 

[0 0 9 1] 
[0 0 9 2] 
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[0 0 9 3] 

**lBOft2 9<3&«3fc¥*fc;*3V»T, ±SB«J&*fc*31ftfc<e-OtfUB <, ft 

iot, 3*-* >3fc J ^:7l'7»£P;i&«r tWZZ&tilto, iS-t L^ 0 
[0 0 9 4] 

*5&w<aft3 o «u ft i -ft 2 9(o^mc*v>-c, flriB»2©*# 

[0 0 9 5] 
[0 0 9 6] 

#!&9!tf>ft3 ft 1 -ft 3 0«?l^v^, ftSM* 

[0 0 9 7] 

[0 0 9 8] 

*3&wo»3 2otM^a, ft 3 io^mi^v>t, «re^r«^«»x^» 

[0 0 9 9] 

*fpj§69ft3 3^>^«^m{i. ft 3 1 ©*flBfe^*c*v>T, mmmmmm%&mt 

[0 10 0] 

*»WOi3 4 ft 3 1 ©*flf#48fcj*fc*v>-C, «TE#«&««##tt 

[0101] 

*»W©ft3 5 *>3Ef&jte3MU±, ft 3 lw^mt:*^T, ttflB#«&8Mfr&''fctt 
[0 10 2] 

*»9iOft3 2 -ft 3 5 0Sgfflr*^^*v»-c. ±fB#j££ £ SIA t *©fls/8 *MW 

[0 10 3] 
[0 10 4] 
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- V i- )V 3 ^ fcf a - * „ *>t>f * 3 > l£ a. - * , IflS, Wft^S^)^* & 0 

[3§^<d3&*] 

10 10 5] 

, *ft*JBv*fc*^«»fc Raffia* hftfc/Mft^I^f^it^-elSo 

[0 10 6] 
[0 10 7] 

-#V>Xl 0ii> ll^Ml 1 t^2<7?m# 1 2 ii^ffiv^-C^^tLTV^o Hi 
[0 10 8] 

^2<7?^#1 2 Kit, ^Cl 3^^i$ttTV^ 0 iot, -#:V>Xl 0O^7ttw$>^ 
oTt±, HI 7 (a) K^-f^lK, ^1C7)^#1 Kif2«l 2 h^K. -#:V>X 

mi«t#i i 4<D±\,zmw:ztiz>o zotz, miv>mtti i&> fill 3<D*KWtX 

^uMK^^tzb^^x^ -tt.\svxm&m.(D±.mw. 1 5**, ±^-^hm2<om^i 2 
(omKmi-^txnT-r^o dtucj:^ Tiitiinaot, iw 

tLTHI7 (b) lC^i-J;9tC N — #V >X 1 0 ti& 0 i©-ftl/yXlOlt 

in 7 (b) ©±jfii5*t*ut-e, Tflii 4M-bm-%KW*)mi-zt&xzz> 

o CO-#WXl 0(4, HI 8 ? m 1 <75**t 1 1^2<^>^ 

1 2^t:Hf LT-MbtV>-?> 0 ^i3. HI7TS4, -MV>nW. 1 4> 1 5 1 -fe 

o 5iJo#!l£#:K;*1- 0 
[0 10 9] 

Hi Ofi, gU<a$j-e&o-c N — ^6D^fM<oT#Mi 4. ±M l 5^*t-r*u;, 

H10 (a) Ki3V>-c, 1 4 (±-^V>X^M^>TM> 1 5li-#V 
>XM©±iIt^^o Tifll 4 0Bf5eO|I^^{± > -#V>XTffil (JSTF, T 

[0 110] 

H10 (a) iZ^-tXoii', WJ©-#V>X^ 1 2«M1 2 t 
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[0 111] 

»2e>*#l 2 Kii. ftl 3**«Sfl&SS*vrv*So *ot\ #fll"CW\ Hi 

10' (JJJLT, 7 W#cV>X 1 0 ' fctSo) *«JWfr*ifc^ H8 

XI OWbtl&o 7V^V>Xl 0' ©McfcfcfcoTtt, 010 (a) ^fi^ 

±C«B*tL* 0 10#*Ji. #^1 3 0*JC«A*tLfc««T? 

BIO (b) tc^i-i ^ 7W«l/'/Xl0' d*jft3&3*L*o fc*^ iO«i:iv>f 
t±. H8CjptJ:^, ±tfHl 5tc£h^t)tl 6 ^tt^TfffffSCtCJ: «3 . 
^2#*tl 2 ICIHI^ISP'I 7 ^IWlBf^PXi-^io CLTV^o 7W^>^10' tt 
.010 (b) <D±n&l 5*Ifc*L*:fcTN Tffll 4^^^*)^^^^ 
^WttV'/Xi 0' ti. 011 i:M0*/7tiM:> 

1 2 WU, »-^>Xl0^#?)Wo @10OTlltli3X3 
[0 112] 

SU<0#!]£. 01 3S^il 4C^to Wtli, HI 0, 01 1 OW'Jfc^T 
[0 113] 

KE-r*o shot i ~ 3 <vtemmm&&im<o&fti$k (a) . *mwst (b) . ( 

c) V>X®r®0£^^0 1 ~HI3 Ktf-To #81 + . G 1 tiHl 1^>X 

G2lii2V>X», G3li»3V>X», G4li*4l/>XS, S t*§fIPii£*) . F 
»±ifi#tt** h7^^- n-/^7^;v^-. W^jftfcas^oa^-ar^x^TfT 
I afi«l-30*Rj|»Ml*^i (a) . f 

Nftfll (b) . MM (c) w*®J». «f*fe > HfflJR^^^H 

***L-P*iBl4~BI6fc3jH-o fc*, i^<bJRM0f t**5^T. "FIY" iiftflS&ftt 

o 

1 I/VX8G 1 fc. HPiRO S i:. ^2 vyX&G 2 fc. l3W/XSG3i:, £4 V> 
X»G4^i)SHTV>4. ^LX. fcAJ§*&5«Mt«flrr**tt, 
G 1 tt%flcffiOKlHl«><ltl»*»v>-C^ttU. aat»-Ci±l£AJi2:l»rattt1tKtt*'t*o * 
7* IH2 V>X#G2ttHIPiR»J Sfc— *-C»#«^*»i"*o £3 V>Xi£G 3 Ji. 

ill vtx»Giw\ ^-et^^-^tttv^o i^iv>xtGitt> w# 
So -e-Lr, wianvvxoflifliwii-c**. 

[0 116] 
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Iffl^^lKlw, WCiIEV^Xfc, M&El^vXfcMlHl^V^Xt^^l^X^j&Sti/T: 

& o 

[0 117] 

*3 1/>X»G3li, JEtfV^-fc^LTV^o £©*3VVX»G3tt, M KWW 
[0 1181 

<fc & o 

[0 119] 
[0 12 0] 

t)#fiiJ^Mi!iiEVyX^— #<bV>X l 0 t Ltv^o ^UT, -eoltHncWM W 
>X^UV^o f2«l 2Off£(i0. 3 5mmt*So HI 9 ^ 

ITV»5:V>^ ^ 2 co^*t 1 2 H^^GaiDj^^^Ol^^lWl^F^SnX-r £ <£ ■? l~ L"C & 

[0121] 

1 V>Xi^Gli:. ffinm*) St, |21/>XSG2t, ^3V^G3^ 

fc, fj§2 V>Xi£G 2 ii. mat®.*) S t-#T-t)#1ffl^#iili"*o fjl3 WX1£G 3 ti, 
fjl2 V>Xf£G 2 tOF^Pi^JStf^^'btfM^ttl-^o #4 V>X|£G 4 »#HJK 

[0 12 2] 
[0 12 3] 

i2 1/>XSG2(i, ^fc-ejEcDA^-fc^rLTV^o £Ofd 2 V>X#G 2 f±> 
H^fbJilM^ WfijEV^Xt. MCiIEV^XtMIHIAvyXfco^V^Xfc-e^^tL 

[0 12 4] 

H3V>XfG3lt jEtfV^-^LTV^o £ <£>£l 3 V >X|£G 3 ii, MJ^HM 
[0 12 5] 

fM W^X#G 4 te. EO/W-^tttv^o iOf4 1/>XiG4li, tJMJKIH] 
[0 12 6] 

Xte. Hi 0 ic^-r^^^^tL/c^^-e^^o 
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[0 12 7] 

o dcovyXti, JE^ l^XSr— #4bv>X 1 0 t ttv^ a i2^f*t 1 2 O 

J5£(i0. 5mmtr^>^)o £<7)2:£. |§1 2t:^Ltli*v^ ^20^#12^^EI 
£h^*^0^^|WJ^F^i]nXl-^ J: 9 KLTfc £v> (HI 0#RS) o 
[0 12 8] 

X^G4tt«$tLTV^ 0 fit, j£;M^a^^te^&l^ti, ill^>Xi 

tz, ^2V>XpG2lt MPi&i? S t-^X^Wm^m-t^o i3W>XiG3li, 

SIG 4 «@^T-ab^»o 
[0 12 9] 

m 1 V>X?£G 1 li. ^#-C^C0/^7-^^LTV^ o i<^^ 1 W>X^G 1 it, 
[0 13 0] 

m2U>XWG 2lt, ^T'lE^/^y-^^tTV^o £cofjl 2 V >XiG 2 ii, 

mfrhmi-, m&jEuyxt, maiE^yxtmmMuyxt(D^uyXf^m^fi 
tv>^„ fit, mfamomthJE^>x<Dmfcm<Dmt, ^vyxcow^m 

[0131] 

^3 V>Xi£G 3 fi, £co|& 3 V>X^G 3 it, MKWM 

[0 13 2] 

314 V>X^G4ii. IEO/^7-*^LTV^ 0 iW§4 I/>Xf G 4 (i, i%MKWm 
[0 13 3] 

^ife^^#^>»5fe^ : S:#^i-*^:V'>X{i > i2 V >X^G 2 OMD3^ V 
BZ, -#U>X"C^Jo -Ka-^V^Xte, H 1 3 K7F-tJjm-?M&Zti1z&<DX~$>Z> 

o 

[0 13 4] 

ft^UCJlV^ft&o 1151^ ^2 V>Xf|G 2co^V>'Xco»fmilI-e^)^>o ^OV 
yXti. %#H9coMtaiEV>X*— mtV>X l 0 t Ltv^ 0 fU, -C-OftHIIKMIHI 
ftl/>X^LtV^ 0 ^2co^#l 2tOJ?${±0. 3mm-e&£ 0 Z-V>k%, Hi 5 

Tfc <£v> (Hi 0#HS) 0 
[0 13 5] 

2 V>X®c9ffi*MMl> di > d2 — li# V>X®^coP^pg. n<n> n d 2-fi#V 

[0 13 6] 
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x = ( y * / x ) / [1 + 11- (K+l) (y/r) 2 I 1/2 ] 

+ A4 y 4 +A 6 y 6 + As y 8 +Aioy 10 
tztzU rttiEttttWffi, K{iTO#m. A 4 . As . As , Aio {i**L-r*t4 6 
8^ 1 0&O*«®#Sr?**o 
[0 13 7] 





1 
















r i = 


-235.855 




di = 


0.60 


ndi 


=1.69350 


V dl 


=53. 21 


r 2 = 


3.549 


(mm) 


da = 


1.59 










r 3 = 


6.625 




ds = 


0.91 


nd2 


=1.84666 


l> d2 


=23. 78 


r 4 = 


12.436 




d 4 = 


c^ras) 










r 5 = 


oo (JRIJ) 


ds = 


0. 10 










r 6 = 


3.797 


(mm) 


de = 


1.06 


nd3 


=1. 69350 


V d3 


CO Ol 

=bo. ^1 


r 7 = 


-17. 794 




d7 = 


0. 10 










r 8 = 


7.931 


(#J$1S) 


ds = 


0. 78 


Ild4 


=1.78800 


V d4 


=47. 37 


r 9 = 


-4. 713 




do = 


0.60 


nd5 


=1.68893 


V d5 


=31.07 


r io = 


2.574 




d io = 


(TO) 










r u = 


4.259 




du- 


0.66 


nd6 


=1.49700 


V d6 


=81.54 


r 12 = 


6.233 


mnm) 


el 12- 


(TO) 










r 13 = 


oo 




d 13 = 


0.79 


nd7 


=1.74320 


V d7 


=49. 34 


r 14 = 


-8. 029 




d 14 = 


(TO) 










r 15 = 


oo 




d 15 = 


0.50 


nd8 


=1.51633 


V d8 


=64. 14 


r i6 = 


oo 

































2® 






K =-0. 565 






A 4 =-1.29926 


X10" 


4 


As = 1.05590 


X10" 


4 


As =-7.93901 


X10" 


6 


Aio= 2.72375 


X10" 


7 


^6® 






K =-0. 137 






A 4 =-1.31726 


X10" 


3 


As =-1.41891 


X10" 


4 


As = 6.88204 


X10" 


5 


A lo— 1.74013 


X10" 


5 








K =-1.367 






A 4 =-1.60327 


X10' 


-3 


A e =-1.35433 


xio- 


-4 


As = 0 






Aio= 0 






m 1 2ffi 






K = 0.000 






A 4 = 1.72530 


xio 


-3 


As = 2.23148 


xio 


-5 


As = 0 






Aio= 0 












K =-14. 842 







tBiE# 2004-3115702 



mm 2003-393937 



: 16/ 



A 4 =-1.74997 X10 -4 
Ae = 2.64295 X10' 6 
As = 0 
Aio= 0 
X-Af-^ (oo) 







WE 




ST 


f (mm) 




3. 0 




5. 2 


Fno 




2.8 




3.7 


CO (° ) 




45. 5 




25. 7 


d 4 




7. 91 




3.24 


dio 




0. 24 




2.88 


d 12 




2. 12 




2. 25 


du 




1.01 




1.07 


[0 13 8] 


















r i = 


oo 




di = 


0. 60 


r 2 = 


2.950 


(mm) 


d2 = 


2.52 


r 3 = 


5.433 




d3 = 


0.80 


r 4 = 


6.933 




d4 = 


/ — — i \ 


r 5 = 


oo GRl?) 


d5 = 


0. 10 


r 6 = 


3.215 


(mm) 


a 6 = 


A O "1 

0. 81 


r 7 = 


-88. 640 




d7 = 


0. 10 


r 8 = 


5.867 




ds = 


0.74 


r 9 = 


-8. 024 




d 9 = 


0.60 


r io = 


2.566 




d io = 


("TO) 


r n = 


7.991 




du = 


0.60 


r 12 = 


27.210 


(mm) 


d 12 = 


(nm 


r 13 = 


-29.417 




d 13 = 


0.99 


r 14 = 


-5.069 




d 14 = 




r 15 = 


oo 




d 15 = 


0. 50 


r i6 = 


oo 

















$21 






K =-0. 893 






A 4 = 1.45261 


X10" 


3 


Ae = 1.41038 


X10" 


4 


As =-7.01509 


X10" 


6 


Aio= 4.11221 


X10" 


7 


mem 






K = 0.128 






A 4 = 1.53677 


X10" 


5 


Ae =-8.68099 


X10" 


5 


As = 2.50336 


X10" 


4 


Aio=-3. 99233 


X10" 


5 


H8® 






K =-2. 777 






A4 =-2.28635 


X10" 


3 


Ae =-5.33394 


X10 - 


•4 


As =-1.51884 


X10" 


■4 



TE 
9.0 
5.3 
15.3 
0.91 
6.07 
4.11 
0.18 



rui =1.51633 v di =64.14 
nd2 =1.84666 vd2 =23.78 



nd3 =1.58313 vd3 =59.38 

nd4 =1.78800 vd4 =47.37 

nd5 =1.68893 i>d5 =31.07 

nde =1.49700 vde =81.54 

nd7 =1.49700 M7 =81.54 

nds =1.51633 vds =64.14 
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Aio= 0 




ft 1 21 




K = 0.000 




A4 = 2.30056 


X10" 3 


A 6 =-1.45665 


X10" 4 


As = 2.87717 


X10" 5 


Aio= 0 




ii 4i 




K =-2.859 




A 4 =-1.27245 


X10 -4 


A 6 =-4.60322 


X10 -5 


As =-3.26441 


X10" 6 


Aio= 0 




X-Af-^ (oo) 


WE 


f (mm) 


3.0 


Fno 


2.8 


CO (° ) 


43.9 


d 4 


7.57 


d 10 


0:37 


d 12 


1.44 


d 14 


1.96 


[0 13 9] 





r i = 


-39. 641 




r 2 = 


3.758 




r 3 = 


7.085 




r 4 = 


13.743 




r 5 = 


oo (ft 9) 


r 6 = 


3.644 




r 7 = 


-23. 518 




r 8 = 


8.588 




r g = 


-3.659 




r io = 


2.800 




r n = 


4.441 




r 12 = 


4.321 




r 13 = 


5.613 




r 14 = 


556.044 


(mm) 


r 15 = 


oo 




r i6 = 


CO 





M2W 

K =-0. 730 

A 4 = 1.40877 X10" 6 

Ae = 1.25212 X10" 4 

As =-9.63026 X10" 6 

Aio= 3.57391 X10" 7 

1$ 6 US 

K = 0. 181 





S T 




T E 








5.2 




9.0 








3.3 




5.4 








25.8 




15.8 








1.59 




0. 74 








0.66 




3.80 








1.79 




6.68 








3.15 




0. 10 






di = 


0.60 


ndi 


=1.69350 


V dl 


=53.21 


d 2 = 


1.62 










ds = 


0.83 


nd2 


=1.84666 


V d2 


=23. 78 


d 4 = 












d 5 = 


0. 10 










de = 


1.36 


na3 


=1.69350 


V d3 


=53. 21 


d 7 = 


0. 10 










ds = 


0.82 


nd4 


=1.78800 


V d4 


=47. 37 


d 9 = 


0.60 


nd5 


=1.68893 


V d5 


=31.07 


d io= 












dn = 


1.29 


nd6 


=1.49700 


V d6 


=81. 54 


d 12= 


org) 










d 13 = 


1.20 


nd7 


=1.69350 


V d7 


=53. 21 


d i4 = 


0.22 










d 15= 


0.50 


nd8 


=1.51633 


V d8 


=64. 14 
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A 4 =-3.50134 X10" 4 
Ae =-9.65305 X10" 5 
As = 1.52691 X10" 4 
Ai o=-3. 81912 X10" 5 

msM 

K =-19.376 
A 4 =-1.33804 X10" 3 
A 6 =-1.00926 X10" 3 
As = 0 
Aio= 0 
il 2® 
K = 0.000 
A 4 =-1.98092 X10" 4 
Ae = 1.58372 X10 -4 
As = 0 
Aio= 0 
mi 41 
K = 0.000 
A 4 = 4.78191 X10" 3 
Ae =-3.69614 X10" 4 
As = 0 
Aio= 0 
X-Af-^ (oo) 

WE ST TE 

f (mm) 3.0 5.2 9.0 

Fno 2.8 3.7 5.2 

a, (° ) 46.4 25.8 14.8 

d 4 7.08 2.79 0.22 

dio 0.23 4.07 6.51 

di2 1.91 0.90 2.49 

[0 14 0] 

#ck, ±.m&mMmzisv2>&ft&; (D ~ (4) o^t^^-r. 

[0 14 1] 

*#3fc ( 1 ) 
(2) 

(t^fflI/>X) 



mmmi 


$mM2 


mmm3 


6.98 


10.65 


6.57 


1.94 


1.59 


2.50 


1.28 


1.39 


1.17 


6.40 


4.58 


202.83 


3.62 


4. 10 


4.03 



£M« (3) 
&#5£ (4) 
[0 14 2] 

[0144] 
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(2) fcSflffl^P*' h U >U©#©**J: 

[0 14 51 

J^lTWf lit T^UV-hWIB (^Hft-fkia) k^3 = 7 (ZrOa ) 
«5f«jfc«tt^«URfl*^to (Zr0 2 ) 

/TfrSi- (Ah o 3 ) t ; ©tSiiSM^Ii^ 5:ito £*3«\ t^'Jv 

(Nb 2 Os ) ^-/JS^-O^M^^^M^J^^t'o ^ 
4&, 7^ , ;i/-btJli^3-9A7A'3*'>Ki7^5t (A 1 2 O3 ) j-Sffii^ 

[0 1 4 61 



3U 



1 1 

1 y;i/=r^ | 


— 1 1 
na 1 v d 1 
1 1 


1 

nc 1 


1 

np 1 


1 

n g I 


1 

l 


1 0 


1 1 \ 

1.49236 | 57.85664 | 

1 1 


1.48981 1 


1.49832 I 


1.50309 1 


7 * V ;v I 
100 % 1 


I 0.1 


I 1 1 

| 1. 579526 1 54. 85037 I 


1.57579 1 


1.586355 ! 


1.59311 1 




1 0.2 


1 1 1 

| 1. 662128 | 53. 223 


1.657315 


1.669756 


1.678308 




I 0.3 


\ 1 1 

I 1. 740814 1 52. 27971 


1.735014 


1.749184 


1.759385 




I 0.4 


\ 1 

| 1.816094 | 51.71726 


I 1.809379 


1.825159 


1 1.836887 




I 0.5 
1 


] 1 

I 1.888376 I 51.3837 
« 1 


I 1.880807 
1 


| 1.898096 
1 


I 1.911249 


1 — 1 



[0 14 71 

U2 

i 1 1 1 1 1 1 ' I 

I Als03 I ZrOs I nd I n I nc I nF | n g I > H # 1 

I I I 1 1 1 1 ! 

I 1 1 1 1 1 1 1 

10 1 I 0.4 I 1.831515 I 53.56672 | 1.824851 I 1.840374 I 1.851956 I 7*V U \ 
|*|| I I I I 1 — b 5096 1 
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1 

1 0.2 


\ 

I 0.3 


\ 1 1- 

I 1.772832 1 56.58516 I 


\ 

1.767125 I 
i 


\ 

1.780783 I 
i 


1 

1.790701 I 
1 




1 

I 0.3 


] 

1 0.2 


\ 1 1" 

I 1.712138 I 60.97687 I 


1.707449 | 1.719127 I 
i i 


1.727275 I 
1 




1 

1 0.4 


■\ 

I 0.1 


iiii 

I 1.649213 I 67.85669 | 1.645609 | 
iiii 


1.655177 I 
\ 


1.661429 1 
1 




1 

1 0.2 

1 


H 

1 0.2 
i 


1 I i 
| 1.695632 1 58,32581 I 
i l i 


1.690903 I 
i 


1.702829 1 
i 


1.774891 I 


1 


[0 14 8] 










o 
















i 

I NbsOs 


i 

1 AlsOs 


i i 

I na 1 yd 

i i 
1 1 


nc 


nF 


i 

n g 1 




1 

I 0.1 


1 o 


H 1 

I 1.589861 1 29.55772 


I 1.584508 


[ !• Ow^t^tOft 


I 1.617565 I 




1 

1 0.2 


1 o 


H 1 

I 1.681719 I 22.6091 


I 1.673857 


I 1.70401 


I 1.724457 1 




1 

1 0.3 


1 o 


H 1 

I 1.768813 | 19.52321 


I 1.758673 


I 1.798053 


11.8251 I 




1 

1 0.4 


1 o 


H 1 

I 1.851815 I 17.80818 


I 1.839583 


I 1.887415 


1 1.920475 I 




1 

1 0.5 


1 o 
i 


H 1 

I 1.931253 I 16.73291 


I 1.91708 


I 1.972734 


I 2.011334 | 





o 

[0 14 9] 



^4 



1 AlsOc(JK) 
1 3« 


j K 


i 

na i 


v a ! 


1 t 

nc 1 nF I 

i i 
1 1 


1 o 


I 0.3 


1 1.533113 1 


58.39837 | 


1.530205 I 1.539334 | 
1 1 


I 0.1 


I 0.27 


I 1.54737 


62. 10192 I 


1.544525 I 1.553339 I 
1 1 


I 0.2 


I 0.24 


I 1.561498 


66.01481 


1.558713 1 1.567219 I 
1 1 1 


I 0.3 


I 0.21 


I 1. 575498 


70. 15415 


1.572774 | 1.580977 | 
1 1 1 


I 0.4 


I 0.18 


I 1.589376 
1 


I 74.53905 


| 1.586709 | 1.594616 I 
i i i 



[0 15 0] 
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Tie, fff)Wi*W^f5„ 

[0 15 1] 

El 6-1211 8(if^^v*^7®«tib»), J: *&«****»#*** 4 

1 i:Ltfflv^ii<Dj|^-C*So HIl 6lify^M^7 4 0 ^«*7p-f Tttf^^Ht 
HU m l 7 liRHHftttHBU IS l Sttfy^Ji'*^ ? 4 OotJS^tlriiiBI'C**. 
[0 15 2] 

7^-45, 75r>a4 6, M*^*-^ - 4 7 4* «:^tr . »!£#** 4 1 tt % SfcJ£ 
/B«4 2±lCiB«$tLTV^ 0 7 7^>f-*^43li, iti2JB7l&B&4 2 fctt 

*-4 5W&Hrhtir\,*2>o iot, jtW'>t^-4 5*flEni:, **u;:Stift 

4 1 CioT«jS$*Lfc*#*l^ ¥fi 1 ¥«P 1 fc*A-#9*P 2 ^It, CCD 4 
9©gfI±i:f)SStLS, lit, fffftP 1 Kl±S£$mm#y ba- h^Jfe^^T 
v>& 0 spff^FKP 1 C nw**7 4**-fftBfc#*fcit:TfcJilv»o CCD49T 
Sjfe^JtfeW-ftlftti, j6I^S5 l^Lt, m^-lS^t Ltl^^-^- 4 7fcfE 

5 lfcttMfc^a 5 2j&*gH^$*U ^■£tit:'m^-mi%.*mM-?-2>zti>x-%&o fcfc. 

i©IB«¥ii5 2ti&S#l£5 1 fcgUflcfcKitT&.tvv, |B^#^5 2 tt. 7n 

[0 15 3] 

77^>f-ffl»4 4±i:ii, 7 7 >f > 5 3 i»Ei 

7r^f> ^-fflitttfl 5 3 KioTTMStL^Wftf*. ^^#5 7±fc^jS£*L* 

o iit, =ftiftt<5 7±W\ ffejE2:»W^*a'i«n-7"yXA5 5HK»te>tt-rv^ 0 to 
#y 7-JXA5 5 jEiiE«^$ tt3t«*«*#BR3*E < »flft#** 5 9 

*»E«$*Lrv>So SUB*** 4 l'iy f 7 7^V/-ffl^3fe^5 3^X#tffl> 

SJBR*** 5 9 0#ffifflfcli, -?-tL-PtL*/t-aj#5 O^SBtt^ttxv^o 4*3, iit? 

J: v^o 

[0 15 4] 

£ <D X o l,zMi& £ KtzTV* )ViJ * ? 4 o i±, SHB:*** 4 1 7&*3M3- ffi-e/hlt-c* s w 
[0 15 5] 

mi 9-S2 1 \$mmm%twv>--wx3b&^v^yx'ib^x^ 
wv^nr^F<(waBB, 120 ii/^v a y 3 0 0 ^it^**^ 303 owmbu m 2 1 \tm 1 

[0 15 6] 

0 oti, ^as^feSMt^flNtix^-tafc*©*-*- K3 0 1 mm. 
zmftrnKm^-f 3 02 s^#g£*jaffl©ffefcsuB*&fca<0SUB** 

*3 0 3 fc*#L-CV>* 0 £*>K, ^7 3>3 0 0!i, H^«:*BfrLfefl|««fca#S^aB 

m-^^mmmwL^ B mmm^> mmfrh<Dft*R&Lxm&-$- 

CRTf^^l/^tiotiv*, Sfc, BtK SUB*** 3 0 3 1^ ^^-302 
^_h^F«3lE$tLTV>S^ *<DmffilZ®LhtL*^o WLlf. ^-^3 0 2WSH^ 
K3 0 1 <Dmffl£>¥ i"eaboT^ <fcv> 0 

ffilE# 2004-3115702 
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[0 15 7] 

£ ?>iSi25te^m 3 0 3 14, »*jfe»3 0 4±K, J: * «*#** (Hm4iafrie 

*Le>i4/<y 300 bzftmzti-c^&o 

[0 15 8] 

m%M=f-+v7\ 6 2_tKt4, «o-;U7^l/^-f©¥lT 3 FI«l!fF 

#fc*of, M60 *iiLtv>4, f IT, ioift«a.r.y h 1 6 0 i4, 

tv>4 e %<Dtztb, MIK/Xl 1 2 fc&^^y 71 6 2CH^bt*, MfflPSO 

112 S-^-f&fc&Oft^-^* 1 1 4# f IES£*LTV>& 0 gg#l 1 3 *<D$Z 

*ft**©ffitt««*±H***v>T**o 
[0 15 9] 

ifft*^ v •? l 6 2^ft$ftrt:WM£{4, ^16 6 ^U, /<V3>3 OOiD 
, HI 9Clt fO-fltLT, »f^#0»»StLfcli*3 0 5^$tLTV^ 0 tfc, 

y n > \z^fr $ *l& i & nrtg-?& a o 

[0 16 0] 

JfcK, EI2 2f4«^a^M<0-^-C*^mi&T'aboT, *S&9! ©&*#*# 

£ 0 |H2 2 (a) »ifl^4 0 0OHis @2 2 (b) teHMUL 2 2 (c) S4Jii2 
^14 0 5C0»fMll|-e*^>o 
[0161] 

SHBf*i&4 0 0 J4, Xtf-*«B4 0 2, AA^7^4 0 3, 

-4 0 4, JM&fe**4 0 5, 7>ft4 0 Bi^ftifft (HiaW) fc fc* LTV** 
o T'f 0 1 KH\ *Mt*©J»3a*fll»i: LTA^StLSo *fcT-*«|U0 2M\ allS 

ffi^-o^*m*1-*o A^j^-f r;v4 o 3 (4, »^#**««L*A*-ta#^>*^ri-*o 

o 4(4, ms*^ai«^oji»«^, «e#-w<o««*^-f *o 

*4 0 5 {4, ifti£5fci&4 0 7±fcK*$*vCV>* 0 -€-LT, CO»Ujte^4 0 5 (4, # 
J: ****** (HT'{4H&ffi) 1 2fc, W*«*S*i-*it 

tfffyyi 6 2 tttLO^o itL(b«4, ^miS4 0 0 ICftj^Stvrv^o 
[0 16 2] 

ftf^f 7^1 6 2±Kf4, ^tenwU7^^-WffWifF 
ri*, #2HJttKlfi9tt»*&*vrv>.&o «fcoT, *fll3ffff/l 6 2 t 3 Ffif s FM«^Fi4— 
ft^ot, «Mfc.x-y M60 ^ilLtv^o -e-LT, h 1 6 014, 

W»V>Xl 12<0i#l 1 3tf>«K, *i.TJR»)#WIBtwfto 

112 *«K-t*^:i60*M-5y9^ 1 1 4^SBg$tLTV^ 0 fg# 1 1 3 *<&SS 

*3t**Offi»«fl|liBI^«:*v>T**o 
[0163] 

JtJK^f-y/l 6 2^S#3ftfc«M*lfttt. jtff-l 6 6£^LT, H*t'Cv»4v»ft 
S^gfcfcTJtJSfL&o fit, %#^(4, ^HB&fcfr*-*^ 0 4K«w**L*o 
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